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Abstract 
Optimal board structure suggests a firm can operate efficiently and experiences better firm performance, given its board 
composition. We explore whether in-sample (pre-Global Financial Crisis) companies with optimal board—which subscribes to 
the corporate governance best practice—dominates the so-called non-optimal board firms, and if they remain the best companies 
out-of-sample (Global Financial Crisis period). Using two common measures of accounting performance—return on equity 
(ROE) and earnings per share (EPS)—we utilize evolutionary algorithm to optimize board compositions of CEO duality, board 
size and independent, non-executive directors. Out-of-sample, our results indicate that optimal board firms outperform their non-
optimal counterparts in terms of the ROE and EPS, although insignificant. We argue that while board composition is a popular 
corporate governance measure, determining an optimal board structure for superior firm performance might be elusive. 
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1. Introduction 
Investors perceive favourable event or condition to affect firm performance positively. As a result, they trade 
stocks or build optimal portfolios that attempt to benefit from these criteria. One such criterion is corporate 
governance (CG). Indeed, over the past decade, its importance for investment decision making is acknowledged, for 
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example, by mutual funds that construct and market real-life portfolios of companies with good CG. Furthermore, a 
number of studies show that higher corporate governance scores lead to higher firm values (e.g. Gompers, Ishii and 
Metrick, 2003; La Porta, López-de-Silanes, Shleifer & Vishny, 2002). 
In this study, we explore whether optimal board firms prior to the Global Financial Crisis (GFC) dominate the 
non-optimal board, and if they remain the best firms in the holdout sample (GFC) period. Our definition of board 
structure (also called board composition) is based on the descriptions made by Tricker (1994) and Zahra and Pearce 
(1989), among others. In short, we focus on whether role duality is present among the CEO and chairman of the 
board, the number of board members, as well as directors who hold independent, non-executive functions. The roles 
of the board of directors are to monitor and advise the management of the firm. A good CG is therefore expected to 
guide the conduct of the board of directors to the interests of shareholders and this increases firm value (Jensen & 
Meckling, 1976; Shleifer & Vishny, 1997). Yet a question arises on what constitutes an optimal CG that brings about 
superior firm performance. For example, the latest Malaysian Code on Corporate Governance (MCCG, 2012) merely 
comprises of broad principles and recommendations of best practices. Specifically, whilst there is a recommendation 
on the split of duties between chairman and chief executive officer (CEO), the code gives the liberty to determine the 
board size and constitution of independent, non-executive directors, to firms own circumstances. 
In this context, Jensen (1993) states that an optimal board has relatively more independent directors, smaller 
board size and a dual leadership structure. Existing literature, however, find that the linkage between the above three 
characteristics with firm performance yield inconclusive results. Firm performance can be linked to smaller (e.g. 
Yermack, 1996) or larger (e.g. Coles, Daniel & Naveen, 2008) board size; firm without CEO duality (Strickland, 
Wiles & Zenner, 1996), or the leadership structure is insignificant to firm performance (e.g. Dalton, Daily, Ellstrand 
& Johnson, 1998); board with higher proportion of independent directors (e.g. Rosenstein & Wyatt, 1990) or no 
association (Klein, 1998). In this study, we attempt to design two optimal portfolios of CG that maximize accounting 
performances, in the Bursa Malaysia. While prior studies typically focus on using linear regression, we contribute by 
taking one step further—by building optimized portfolios in-sample for out-of-sample validation. 
The rest of this paper is structured as follows. Section 2 presents the data and method. Section 3 provides the 
results and discussion. Section 4 concludes and discusses the implications. 
2. Data and Method 
2.1. Data 
We use the data of 30 firms from the FTSE Bursa Malaysia KLCI during the years 2006 to 2009. The four-year 
sample period is further divided into two non-overlapping subperiods: 2006-2007 (pre-GFC) and 2008-2009 (GFC 
period). Such period and partition allow us to explore whether firms with optimal boards can outperform those with 
non-optimal boards, and if they remain the best performing firms even during a different market phase. Table 1 
shows the in-sample and out-of-sample statistics for EPS, ROE, DUAL, INED and BSIZE. 
Some comments can be made on the statistics. DUAL shows that most of the sample firms are led by different 
persons who hold the CEO and chairman positions, and this is consistent with the MCCG (2012) recommendation 
for separate top leadership. Board size ranges from four to 13. A mean of nine directors is in line with the proposal 
made by Lipton and Lorsch (1992) for effective board. On average, over 40% of the directors hold independent, 
non-executive roles. With the exception of skewness in INED, the mass of distribution and relative peakedness in 
the factors are consistent (in regard to signs) during both periods, although kurtosis increased considerably for EPS 
during the financial crisis. 
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Table 1. Descriptive statistics of the corporate governance factors and firm performance. 
Panel A: In-sample (Pre-GFC) 
EPS ROE DUAL INED BSIZE 
Maximum 0.238 130.420 1 0.625 13 
Minimum 0 -8.880 0 0.25 4 
Average 0.067 17.697 0.817 0.434 8.550 
Standard Deviation 0.046 22.026 0.390 0.089 2.310 
Skewness 1.229 3.489 -1.679 0.232 0.352 
Kurtosis 2.706 14.152 0.846 -0.491 -0.184 
Panel B: Out-of-sample (GFC) 
EPS ROE DUAL INED BSIZE 
Maximum 1.667 211.590 1 0.6250 13 
Minimum 0 -66.190 0 0.222 4 
Average 0.116 23.844 0.883 0.457 8.600 
Standard Deviation 0.228 41.419 0.324 0.105 2.451 
Skewness 5.855 3.000 -2.450 -0.119 0.382 
Kurtosis 38.188 11.728 4.139 -1.044 -0.596 
The table shows the descriptive statistics. EPS refers to the earnings per share, while ROE denotes the return 
on equity. DUAL is a binary variable that equals 1 when the CEO and chairman positions are held by 
different persons. INED indicates the proportion of independent, non-executive directors in the board. 
BSIZE is an integer variable that shows the number of board member. 
2.2. Optimization Models and Statistical Testing 
We build two optimization models for maximizing the mean ROE and EPS. We denote these two models (1) 
OptROE and (2) OptEPS. Mathematically, these two optimization problems can be represented as 
 
max  
SP
FP
N
¦
¦  (1) 
 
subject to the following constraints 
 
1 1
10, , , 1/ 3, 10
0 0S SP
N N DUAL INED BSIZE­ ­t t d® ®¯ ¯  (2) 
  
where FP is the firm performance (i.e. ROE or EPS), NSP is a binary variable that denotes the sample size (which is 
the total number of stocks and/or periods) and equals 1 when the firm is selected, 0 otherwise, NS is the number of 
stocks in the portfolio, DUAL equals 1 (0) when the top positions are held by different (same) persons, INED is the 
proportion of independent, non-executive directors, and BSIZE refers to the number of directors in the board. The 
constraints are based on the MCCG (2012) guidelines and the existing literature (e.g. Elton & Gruber, 1977; Lipton 
& Lorsch, 1992). In brief, we attempt to find the optimal combinations of DUAL, INED and BSIZE to maximize 
mean ROE and EPS. 
Because finding the optimal board structures above involve non-smooth functions, we apply evolutionary 
algorithms to solve the optimization problems. We set a population size of 100 with a mutation rate of 0.075 and 
convergence value of 0.0001. Since the algorithms do not rely on gradient information, the maximum time limit is 
established, with the maximum sub problems and feasible solutions set at 5,000 while the tolerance level at 0.05. 
In order to test for statistical significance, we use one-sample t-test to determine whether the firm performance of 
optimal and non-optimal board is significantly different to the mean of the whole sample. In comparing the results 
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between optimal and non-optimal board firms, we use the independent sample t-tests, assuming homogeneity of 
variances between the samples. 
3. Results and Discussion 
We provide the result from the optimization problems in Table 2 below. In brief, we find that prior to the GFC 
period, the optimal board composition that maximizes average EPS (ROE) is by having a separate top leadership, 
proportion of INED ı 39.1% (ı 36.5%), and BSIZE İ 8 (İ 7). The in-sample results seem to support corporate 
governance best practice, although the discussion is reserved for the more relevant holdout sample data. 
 
Table 2. Optimal board structure for PER and ROE. 
DUAL INED BSIZE 
OptEPS 1 0.391 8 
OptROE 1 0.365 7 
The table indicates the optimal board structure found by optimizing in-sample data. 
OptEPS row indicates the optimal board composition when optimized using earnings per 
share, while OptROE using the return on equity. DUAL is a binary variable that equals 1 
when the CEO and chairman positions are held by different persons. INED indicates the 
proportion of independent, non-executive directors in the board. BSIZE is an integer 
variable that shows the number of board member. 
 
Having determined the optimal board compositions for maximizing the mean EPS and ROE, Table 3 shows the 
performance of the two portfolios of firms screened according to the above criteria—for both the in- and out-of-
sample periods. 
 
Table 3. Optimal vs. non-optimal board structure and firm performance. 
 In-sample  Out-of-sample 
Panel A: EPS Optimal (OptEPS) Non-Optimal Optimal (OptEPS) Non-Optimal 
NSP  18 42  21 39 
Average EPS  0.071 0.065  0.161 0.092 
t-statistics (sample mean)  0.400 -0.253  0.584 -1.289 
t-statistics (optimal vs. non-optimal)  0.450  1.120 
Panel B: ROE Optimal (OptROE) Non-Optimal Optimal (OptROE) Non-Optimal 
NSP  15 45  18 42 
Average ROE  29.488 13.767  24.349 23.627 
t-statistics (sample mean)  1.255 -1.864*  .154 -.038 
t-statistics (optimal vs. non-optimal)  2.429**  .180 
The table shows the firm performance for optimal and non-optimal board constructed portfolios. Panel A (B) compares the 
optimal against non-optimal board compositions when optimized using EPS (ROE). DUAL is a binary variable that equals 1 
when the CEO and chairman positions are held by different persons. INED indicates the proportion of independent, non-
executive directors of the board. BSIZE is an integer variable that shows the number of board member. NSP indicates the 
sample size (i.e. the total number of stocks and/or periods). The t-statistics (sample mean) show whether the EPS or ROE is 
significantly different to the mean performance of the whole sample. The sample means for EPS are 0.067 (in-sample) and 
0.116 (out-of-sample), while the sample means for ROE are 17.697 (in-sample) and 23.843 (out-of-sample). The t-statistics 
(optimal vs. non-optimal) indicate if the accounting performance of the optimal and non-optimal board firms are statistically 
different. ** and * denote significance level at 5% and 10%, respectively. 
 
Both OptEPS and OptROE yield greater accounting ratios as compared to their non-optimal board counterparts. 
OptROE (in-sample) significantly outperforms the non-optimal firms at 5% level. Although optimized portfolios 
should, by definition, outperform the non-optimal companies in-sample, the findings in the holdout periods do not 
seem promising. Looking at the more important out-of-sample results, we find that none of the optimization models 
are significantly superior to the non-optimized firms. Although the method and focus of this study differ from prior 
CG studies in the Malaysian setting, our results support the idea by Alhaji, Yusoff & Alkali (2012), among others, 
who observe no relationships between board characteristics and firm performance. Our findings must be interpreted 
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with caution, however, given the limited scope (sample size and timeframe), as well as the different market phases 
investigated. 
4. Conclusion 
In this paper we explore whether there is an optimal board structure that leads to superior firm performance, if 
these optimal firms can outperform those with non-optimal boards, and if they remain the best performing firms 
even during a different market phase (crisis vs. non-crisis periods). Although prior studies suggest some relationship 
between board composition and firm performance, we extend the existing literature by searching for the optimal 
board characteristics and explore these optimized firms out-of-sample. 
Our findings indicate that while the optimized board firms generate superior accounting ratios, the results are 
statistically insignificant. Given the caveats mentioned earlier, future studies can explore larger sample size (number 
of companies) and longer timeframe for analysis. This paper serves as a base for further studies in exploring optimal 
board characteristics to bring into being greater firm performance. Nonetheless, we find some (weak) evidence 
supporting agency theory in the Malaysian stock market. Taken as a whole, we argue that while board composition 
is a popular measure of CG, determining an optimal board structure for superior firm performance might be elusive. 
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